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YDULDEOHZ GRHVQRWRQO\GHVFULEHVWKHVWLIIQHVVGHJUDGDWLRQEXWLWLVDOVRDJHRPHWULFDOPHDVXUHRIWKHIUDFWLRQRIWKH
VRXQGDUHDDURXQGDSRLQW
7KHLQWHUIDFHLVFRQVLGHUHGDVD]HURWKLFNQHVVOD\HULQWHUSRVHGEHWZHHQWZROLQHDUHODVWLFVROLGV,WLVDVVXPHGWKDW
WKHLQWHUIDFHLVWKHRQO\ORFXVZKHUHQRQOLQHDUGLVVLSDWLYHSKHQRPHQDPD\RFFXURSHQLQJGHFRKHVLRQDQGIULFWLRQDO
VOLGLQJGHIRUPDWLRQPRGHV6PDOOVWUDLQK\SRWKHVLVLVDVVXPHG7KHVWDWHRILQWHJULW\RILQWHUIDFHLVPHDVXUHGE\WKH
GDPDJHYDULDEOHZ DVFDODULQWHUQDOYDULDEOHUDQJLQJEHWZHHQDQG:LWKUHIHUHQFHWRWKHGDPDJHYDOXHWKUHH
VWDWHVFDQEHREVHUYHG1DPHO\LVRXQG  Z LLGDPDJHG  Z LLLIUDFWXUHG  Z VHH)LJD

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
)LJ$)UDFWXUHGSDUWLDOO\IUDFWXUHGSURFHVV]RQHDQGVRXQG]RQHVRIWKHLQWHUIDFHENLQHPDWLFVRIWKHLQWHUIDFHFVWDWLFRIWKHLQWHUIDFHV
G,QWHUIDFHLQILQLWHVLPDOHOHPHQWZLWKWKHWZRVXUIDFHIUDFWLRQVHVOLGLQJGHIRUPDWLRQPRGHDQGGHFRPSRVLWLRQRIIULFWLRQDOFRPSRQHQWV
7KHNLQHPDWLFVRIWKHLQWHUIDFHLVGHILQHGE\WKHGLVSODFHPHQWGLVFRQWLQXLW\YHFWRU > @   uuu VHH)LJEZKLFK
FDQEHGHFRPSRVHGLQWKHQRUPDO > @Nu DQGWDQJHQWLDO > @Tu FRPSRQHQWV7KHIULFWLRQDODQGWKHFRKHVLYHEHKDYLRXU
DUHJRYHUQHGE\WKHGLVFRQWLQXLW\YHFWRUV cu DQG fu ZKLFKFDQEHGHFRPSRVHGLQWKHWDQJHQWLDODQGQRUPDOFRPSRQHQWV cNcT uu  DQG  fNfT uu  7KHVHYDULDEOHVDUHQRWLQGHSHQGHQWRIWKHFRQILJXUDWLRQYDULDEOH > @u 7KHUHOHYDQWFRQMXJDWH
IRUFHVGHVFULELQJLQWHUIDFHVWDWLFDUHWUDFWLRQYHFWRU t VHH)LJFDQGWZRIXUWKHUWUDFWLRQOLNHYDULDEOHV ct WUDFWLRQ
UHODWHGWRWKHFRKHVLYHFRPSRQHQWDQG ft WUDFWLRQUHODWHGWRWKHIULFWLRQDOFRPSRQHQW
7KHFRQVWLWXWLYHPRGHOSURSRVHGKDVVRPHVLPLODULWLHVZLWKWKHRQHSUHVHQWHGLQ>@ZKHUHDPXOWLVFDOHDSSURDFK
LV LQYRNHG LQ RUGHU WR GHVFULEH WKH VWDWH RI WKH SURFHVV ]RQH1DPHO\ LQ WKH SURFHVV ]RQHZKHUH  Z LW LV
DVVXPHGVHH)LJG WKDW  dsZ LV WKHVRXQGIUDFWLRQZKHUHDVWKHFRPSOHPHQWDU\SDUW dsZ LV WKHGHFRKHVHG
IUDFWLRQZKHUH IULFWLRQDOPRGHVPD\GHYHORS8QGHU WKLV DVVXPSWLRQ LQWHUQDO FRQJUXHQFHJLYHV > @ cf uuu    
0RUHRYHUE\DSSO\LQJWKHYLUWXDOSRZHUSULQFLSOHWKHLQWHUQDOHTXLOLEULXPHTXDWLRQLVJLYHQLQWKHIRUP fc ttt  
7KH GHFRPSRVLWLRQ SULQFLSOH W\SLFDO RI VPDOO VWUDLQ SODVWLFLW\ IRU WKH IULFWLRQDO VWUDLQ FRPSRQHQW LV DVVXPHG
p
f
e
ff uuu  ZKHUH
e
cu LVWKHHODVWLFUHYHUVLEOHVWUDLQDQG
p
fu LVWKHSXUHIULFWLRQDOLUUHYHUVLEOHVWUDLQ7KHSK\VLFDO
PHDQLQJRI ecu FDQEHDVVRFLDWHGWRWKHUHYHUVLEOHGHIRUPDWLRQRIWKHPLFURDVSHULWLHVIRUPHGLQWKHGDPDJHGSRUWLRQ
RILQWHUIDFHVHH)LJH8QGHUWKLVDVVXPSWLRQLQWHUQDOFRQJUXHQFHJLYHV > @ cf uuu    0RUHRYHUE\DSSO\LQJ
WKH YLUWXDO SRZHU SULQFLSOH WKH LQWHUQDO HTXLOLEULXP HTXDWLRQ LV JLYHQ LQ WKH IRUP fc ttt   7KH GHFRPSRVLWLRQ
SULQFLSOHW\SLFDORIVPDOOVWUDLQSODVWLFLW\IRUWKHIULFWLRQDOVWUDLQFRPSRQHQWLVDVVXPHG pf
e
ff uuu  ZKHUH ecu 
LVWKHHODVWLFUHYHUVLEOHVWUDLQDQG pfu LVWKHSXUHIULFWLRQDOLUUHYHUVLEOHVWUDLQ7KHSK\VLFDOPHDQLQJRI ecu FDQ
EHDVVRFLDWHGWRWKHUHYHUVLEOHGHIRUPDWLRQRIWKHPLFURDVSHULWLHVIRUPHGLQWKHGDPDJHGSRUWLRQRILQWHUIDFHVHH
)LJH,QRUGHUWRGHYHORSDWKHUPRG\QDPLFFRQVLVWHQWVHWWLQJOHWXVDVVXPHWKHIROORZLQJIRUP(TIRUWKH
+HOPKROW]IUHHHQHUJ\GHQVLW\IRUXQLWLQWHUIDFHOHQJWK
 > @ > @  [\ZZ \ infcTfTfcNfNecTcTecNcN uKuKuKuK  



  
ZKHUH in\ LV WKH LQWHUQDO IUHH HQHUJ\ FRPSRQHQW[ LV DQ LQWHUQDO YDULDEOH GHVFULELQJGDPDJHKDUGHQLQJ VWDWHc
NK DQG
c
TK DUHWKHVWLIIQHVVFRHIILFLHQWVUHODWHGWRWKHFRKHVLYHIUDFWLRQ fNK DQG fTK DUHWKHVWLIIQHVVFRHIILFLHQWV
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UHODWHGWRWKHHODVWLFVWLIIQHVVRIPLFURDVSHULWLHV,QvirtueRIWKHVHFRQGWKHUPRG\QDPLFSULQFLSOHLQWKHIRUPRI
&ODXVLXV'XKHPLQHTXDOLW\ t \ -utTD WKHIROORZLQJVWDWHHTXDWLRQDUHREWDLQHG
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,WVKRXOGEHREVHUYHGWKDWWKHODVWWHUPLQ(T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GDPDJHDQGRIIULFWLRQGLVVLSDWLYHPHFKDQLVPVDUH
    d FFI YYYd   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 d fNfTff tattI    
ZKHUH Y LVWKHLQLWLDOGDPDJHWKUHVKROG
7KHFRKHVLYHGLVVLSDWLYHPHFKDQLVPLVDVVXPHGDVVRFLDWLYHZKHUHDVWKHIULFWLRQDORQHLVQRQDVVRFLDWLYHDQGWKH
UHOHYDQWSRWHQWLDOIXQFWLRQLVGHILQHGDV
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ZKHUH eu DQG fu DUH UHVSHFWLYHO\ MXPSV GLVSODFHPHQW OLPLW YDOXHV DW WKH HODVWLF WKUHVKROG DQG DW WKH XQLWDU\
GDPDJHFRQGLWLRQLQDSXUHWHQVLOHVWDWH cNK LVWKHQRUPDOHODVWLFVWLIIQHVVRIWKHLQWHUIDFHVRXQGIUDFWLRQ+DUGHQLQJ
ODZLQ(TSURGXFHVOLQHDUVRIWHQLQJLQWKHWUDFWLRQMXPSGLVSODFHPHQWVSDFHDQGLWSURGXFHVWKHVLPSOHPRGH,,
IUDFWXUHHQHUJ\
fe
c
NII uuKG 
    
7KH QRQOLQHDU VWUXFWXUDO UHVSRQVH REVHUYHG LQ WKH H[SHULPHQWDO WHVWV LQFOXGLQJ GHODPLQDWLRQ DQG IULFWLRQDO
SKHQRPHQDZDVUHSURGXFHGE\WKHSURSRVHGLQWHUIDFHFRQVWLWXWLYHPRGHO7KHFRQVWLWXWLYHSDUDPHWHUVDGRSWHGIRU
WKHDQDO\VLVDUHFROOHFWHGLQ7DEOH

   7DEOH$GRSWHGSDUDPHWHUVIRUQXPHULFDOVLPXODWLRQ

,QWHUIDFHFRKHVLYHIUDFWLRQ 1RUPDOHODVWLFVWLIIQHVV c
NK  1PP

7DQJHQWLDOHODVWLFVWLIIQHVV c
TK 
1PP
1RUPDOGLVSODFHPHQWHODVWLF
OLPLW eu 
PP
1RUPDOGLVSODFHPHQWFUDFNOLPLW
fu  PP
0RGH,,IUDFWXUHHQHUJ\
IIcG  1PP
)ULFWLRQDOIUDFWLRQ

1RUPDOHODVWLFVWLIIQHVV f
NK 
1PP
7DQJHQWLDOHODVWLFVWLIIQHVV f
TK 
1PP
)ULFWLRQDODQJOH Į 
'LODWDQF\DQJOH E 

,QRUGHUWRUHSURGXFHDFFXUDWHO\WHVWFRQGLWLRQVWKHPRGHOLQFOXGHVWKHULJLGXSSHUULJWKDWEHLQJIUHHWRURWDWH
DURXQGWKHFHQWUDOFRQVWUDLQWSURYLGHVHTXDOIRUFHVRQHDFKORDGLQJUROOHU7KLVHQVXUHDXQLIRUPEHQGLQJPRPHQWLQ
WKHLQQHUVSDQUHJLRQ&RPSDULVRQEHWZHHQH[SHULPHQWDODQGQXPHULFDODQDO\VHVLQWHUPVRIORDGGLVSODFHPHQWFXUYHV
DUHUHSRUWHGLQ)LJ7KHJUDSKVKRZVPRUHRYHUWKHQXPHULFDOWUHQGWKDWLVREWDLQHGQHJOHFWLQJWKHIULFWLRQHIIHFWV
Į 


)LJ&RPSDULVRQEHWZHHQH[SHULPHQWDODQGQXPHULFDOWUHQGV
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)LJVKRZV WKDWH[SHULPHQWDO WHVWVDUH LQJRRGDJUHHPHQWZLWK WKRVHREWDLQHGE\QXPHULFDOVLPXODWLRQV7KH
PHFKDQLFDOUHVSRQVHVFDUULHGRXWE\WKHQXPHULFDODQDO\VLVZLWKIULFWLRQDQJOHĮ DQGĮ VKRZWKDWWKHIULFWLRQ
KDVODUJHHIIHFWVRQ(1)GHODPLQDWLRQ7KHLQWHUODPLQDUIULFWLRQDOHIIHFWVLQIDFWSURGXFHDFRQVLGHUDEOHHQHUJ\
GLVVLSDWLRQFRQWULEXWLRQWKDWVKRXOGEHWDNHQLQWRDFFRXQWIRUWKHDQDO\VLVRIPRGH,,FUDFNSURSDJDWLRQ
&RQFOXVLRQV
,QWKHSDSHUDQDFFXUDWHVWXG\RITXDVLVWDWLFGHODPLQDWLRQJURZWKXQGHUPRGH,,ORDGLQJFRQGLWLRQLVFRQGXFWHG
,QSDUWLFXODU(1)WHVWVDUHSHUIRUPHGLQRUGHUWRTXDQWLI\WKHLQWHUODPLQDUIUDFWXUHWRXJKQHVVLQ&)53FRPSRVLWHV
,QRUGHUWRGHWHUPLQHWKHFULWLFDOYDOXHRIWKHVWUDLQHQHUJ\UHOHDVHUDWHWKHFRPSOLDQFHFDOLEUDWLRQ&&PHWKRGDQG
WKHHIIHFWLYHFUDFNPHWKRG(&0DUHXVHG
,QWKHQXPHULFDOSDUWRIWKHZRUNDFRKHVLYHIULFWLRQDOFRQVWLWXWLYHPRGHOVXLWDEOHIRUTXDVLVWDWLFGHODPLQDWLRQ
SURSDJDWLRQLVIRUPXODWHG7KHHYROXWLRQRIWKHGDPDJHYDULDEOHLVGHULYHGE\OLQNLQJGDPDJHDQGIUDFWXUHPHFKDQLFV
HVWDEOLVKLQJDUHODWLRQEHWZHHQGDPDJHHYROXWLRQDQGFUDFNJURZWKUDWHV7KHQXPHULFDOPRGHOLPSOHPHQWHGLQWKH
)($3ILQLWHHOHPHQWFRGHLVGHYHORSHGLQRUGHUWRWDNHLQWRDFFRXQWRIFRKHVLRQDQGIULFWLRQHIIHFWVDQGWKHDQDO\VHV
DUHPDLQO\DGGUHVVHGWRWKHHYDOXDWLRQRIWKHUROHSOD\HGE\IULFWLRQLQWKHPRGH,,GHODPLQDWLRQ/RDGGLVSODFHPHQW
FXUYHVQXPHULFDOO\REWDLQHGDUHLQJRRGDJUHHPHQWZLWKWKHH[SHULPHQWDOWUHQGV,QFRQFOXVLRQWKHVWXG\VKRZVWKDW
IRUPRGH(1)GHODPLQDWLRQVLPXODWLRQWKHPRGHODOORZVWRSURSHUO\SUHGLFWWKHGHODPLQDWLRQSURSDJDWLRQRQO\LI
WKHIULFWLRQHIIHFWVDUHWDNHQLQWRDFFRXQW
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